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t is well established that coronary artery fistulae (CAFs) can
cause dyspnea, fatigue, angina (7%), and infarction (3%) as
a result of the coronary steal phenomenon.1 Nevertheless,
there are few reports in which a CAF was associated with
oronary artery disease (CAD), and even fewer studies have ex-
mined the consequences of this association on coronary hemody-
amics and myocardial blood flow.2,3
We present the surgical treatment of a giant left main coronary
rtery (LMCA) fistula draining into the superior vena cava and
oexistent CAD, and we investigate the contribution of the coro-
ary steal syndrome to this patient’s symptoms.
linical Summary
62-year-old man was referred to our department with the diag-
osis of an LMCA fistula and double-vessel disease (left anterior
escending coronary artery, 85%; circumflex artery, 80%; Figures
, E1, and E2). Oxymetry had shown an increased oxygen satu-
ation of 84% at the lower segment of the superior vena cava with
igh right ventricular filling pressures, and the Qp/Qs ratio was
alculated at 1.4/1.
Intraoperatively, after the opening of the pericardium, the fis-
ula was easily identified (Figure 2), and cardiopulmonary bypass
as initiated. After clamping the aorta, we provided retrograde
ardioplegia to maintain arrest because significant shunt was no-
iced during the antegrade distribution. This problem was subse-
uently solved with digital pressure on the fistula, which was
nally ligated 3 cm distally to the LMCA. We considered that it
as too dangerous to attempt to ligate it more proximally to the
MCA because extreme calcification was palpated there. The
heck for step-up in oxygen saturation at the level of the right
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roved negative, and we contin-
ed the operation by bypassing
he first obtuse marginal and left
nterior descending coronary ar-
ery with a saphenous vein graft and the left internal thoracic artery
onsecutively. The postoperative course was uneventful, and the
atient was discharged home in good condition.
iscussion
lthough only 40% of patients aged older than 20 years with CAF
re asymptomatic,4 the exact role of CAFs as a nonatherosclerotic
ause of myocardial ischemia has not been fully studied. Stierle
nd colleagues,5 using a sinus lactate study, demonstrated the role
f the steal mechanism of CAFs, whereas Bamoshmoosh and
ssociates2 studied the reverse phenomenon, the redistribution of
lood flow from the fistula to the coronary vessel. This so-called
everse steal phenomenon might offer an explanation as to how
atients with severe CAD and remarkable shunt resulting from a
AF can survive so long.
Nevertheless, it still remains difficult to explain how a Qp/Qs
atio of 1.4 or more resulting exclusively from a big LMCA fistula
s compatible with life, when we all know that the overall coronary
lood flow in rest represents only 4% of systemic circulation.
From a pathophysiologic point of view, we would propose the
ategorization of CAFs as extramyocardial (ie, fistulae with a
rainage site different from a cardiac ventricle) and intramyocar-
ial (ie, fistulae with a drainage point into a heart cavity). We
stimate that in any case of extramyocardial CAF, the main vol-
me of blood flow encountered as left-to-right shunt is shunting
uring the systolic period of the cardiac cycle, when perfusion of
he myocardium is minimal. This assessment is confirmed from an
ngiogram of our patient in which the fistula is mainly demon-
trated during systole and before the coronary arteries (Figure E3).
imilarly, we can assume that during diastole the shunt is much
ess, or the reverse steal phenomenon might also take place (ie, the
queezed coronary artery, when decompressed during diastole,
umps blood from the fistula), delaying in this way the onset of
ymptoms until the occluding lesion becomes more critical.
Obviously in cases of intramyocardial CAFs (eg, from a coro-
ary artery to the right ventricle [40% of cases]), the pathophysi-
logic mechanism is much different. During systole, the shunt
rom the fistula to the heart cavity is minimal because the fistula is
ompressed through its myocardial course. During diastole, the
istribution of blood from the supplying coronary artery to the
stula and the distal coronary vessel is basically dependent on the
Dr Kouerinisascular resistances of these competit
and Cardiovascular Surgery ● Voive vessels. The total shunt of
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1ntramyocardial fistulae should be much less when compared with
hat of extramyocardial fistulae with similar dimensions. Accord-
ng to all the above, CAFs draining into the right atrium (25% of
ases) might show a physiology more similar to that of extramyo-
ardial CAFs.
Concerning the association of CAFs with CAD, only few
eports are available.2 In such cases the position of the coronary
tenosis in relation to the CAF is of main importance. It seems that
hen the coronary stenosis is before the CAF, it reduces the
emodynamic effect of the CAF. The condition becomes more
ritical when the coronary stenosis is below the CAF, as in our
atient; in this case, the combination of CAD and CAF may
ontribute to inducement of myocardial ischemia. Two cases of
therosclerosis development with significant stenosis at the origin
igure 1. Coronary angiogram analysis demonstrating the fistula.
ote that the catheter has just inserted into the LMCA ostium.
AF, Coronary artery fistula; LMCA, left main coronary artery.f the fistula have been reported as well.
058 The Journal of Thoracic and Cardiovascular Surgery ● Octonclusions
he exact contribution of a CAF to the symptoms of a patient with
oexistent CAD is difficult to evaluate. Extramyocardial fistulae
riginating proximal to an occluding lesion are the most prominent
n their contribution to the early onset of symptoms in a patient
ith CAD.
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Brief Communicationsigure E1. Axial computed tomographic scan (after intravenous
ontrast) at the level of the aortopulmonary window. SVC, Supe-
ior vena cava; CAF, coronary artery fistula.The Journal of Thoracic anigure E2. Coronal computed tomographic scan (after intrave-
ous contrast) at the level of the aortopulmonary window. CAF,
oronary artery fistula.d Cardiovascular Surgery ● Volume 134, Number 4 1058.e1
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1igure E3. Careful examination with a low-speed coronary an-
iograph revealed that the coronary artery fistula (CAF) was
ainly demonstrated during the systolic period and before the
pacification of the coronary arteries.058.e2 The Journal of Thoracic and Cardiovascular Surgery ● October 2007
